


































































































































































































































































































































































































































































key	equation	of	the	IO	framework	used	in	this	study	is		𝑋 = (𝐼 − 𝐴))*𝐷,			(1)	
where	𝑋 = 𝑋*⋮𝑋0⋮𝑋1 	represents	the	output	of	sectors	𝑖 = 1,⋯,N	in	a	𝑁×1	vector	format,	where	𝑋0 	is	the	
total	output	of	sector	𝑖.	𝐴	is	a	𝑁×𝑁	matrix,	whose	elements	𝑎07 	denote	Input-Output	coefficients	and	
represent	the	input	requirements	of	sector	𝑗	from	sector	𝑖 = 1,⋯,N	to	produce	one	unit	of	𝑥7.	Finally	







































































𝐸 = 𝑒* 0 … 00 𝑒E … 0⋮0 ⋮0 ⋱ ⋮⋯ 𝑒1 			(4)	
To	generate	output-emissions	multipliers	and	the	environmental	IO,	𝐸	matrix	is	pre-multiplied	to	the	

















































































































































































































































1 E Electricity,	Gas	and	Water	Supply 2,465,835							 52.62% 9.85																										 16,677							 250,290										
2 26 Other	Non-Metallic	Mineral 534,003										 11.40% 2.77																										 13,777							 192,648										
3 27t28 Basic	Metals	and	Fabricated	Metal 507,527										 10.83% 0.98																										 67,289							 518,324										
4 24 Chemicals	and	Chemical	Products 198,595										 4.24% 0.59																										 49,798							 337,557										
5 C Mining	and	Quarrying 135,625										 2.89% 0.61																										 16,288							 221,276										
6 AtB Agriculture,	Hunting,	Forestry	and	Fishing 134,333										 2.87% 0.28																										 175,715					 473,924										
7 60 Inland	Transport 85,011												 1.81% 0.61																										 30,474							 138,453										
8 23 Coke,	Refined	Petroleum	and	Nuclear	Fuel 81,973												 1.75% 0.57																										 10,180							 144,451										
9 61 Water	Transport 81,746												 1.74% 1.23																										 21,967							 66,354												

































































































































































































































































































































































































































































































version	of	the	framework	used	in	this	chapter,	is	the	following.	𝑋** 𝑋*E𝑋E* 𝑋EE = ( 𝐼* 00 𝐼E − 𝐴** 𝐴*E𝐴E* 𝐴EE ))* 𝑌** 𝑌*E𝑌E* 𝑌EE 			(1)	
























𝐿PQPR = ( 𝐼* 00 𝐼E − 𝐴** 𝐴*E𝐴E* 𝐴EE ))*			(2𝑎)	
For	the	general	case	where	there	are	multiple	regions	𝑟, 𝑠 = 1, … 𝑇,	the	Leontief	inverse	is	reported	as:	
	 54	
𝐿PQPR =














𝐷𝑌PQPR = 𝑌V 0⋱0 𝑌W =
𝑦7V 00 ⋱0 0 0 00 0𝑦1V 0 0 0 00 0 00 0 00 0 0 ⋱ 0 0 00 00 00 0 0 00 00 0 𝑦7




𝐷𝑌MVPQPR = 𝑌MXV 0⋱0 𝑌MWV =
𝑦7MXV 00 ⋱0 0 0 00 0𝑦1MXV 0 0 0 00 0 00 0 00 0 0 ⋱ 0 0 00 00 00 0 0 00 00 0 𝑦7M









𝐷𝑌PQPRV = 𝑌XV 0⋱0 𝑌WV =
𝑦7XV 00 ⋱0 0 0 00 0𝑦1XV 0 0 0 00 0 00 0 00 0 0 ⋱ 0 0 00 00 00 0 0 00 00 0 𝑦7
WV 0 00 ⋱ 00 0 𝑦1WV
			(3𝑐)	






𝑙07**𝑦7* ⋯ 𝑙07*V𝑦7V ⋯ 𝑙01*W𝑦1W⋮ ⋱ ⋮𝑙07X*𝑦7* ⋯ 𝑙07XV𝑦7V ⋱ ⋮⋯ 𝑙01XW𝑦1W⋮ ⋱ ⋮𝑙17W*𝑦7* ⋯ 𝑙17WV𝑦7V ⋱ ⋮⋯ 𝑙11WW 𝑦1W
			(4)	
	

























𝐸PQPR = 𝐸X 0⋱0 𝐸W =
𝑒0X 00 ⋱0 0 0 00 0𝑒1X 0 0 0 00 0 00 0 00 0 0 ⋱ 0 0 00 00 00 0 0 00 00 0 𝑒0












𝐸𝑚𝑚PQPR = 𝐸PQPR𝐿PQPR =








𝐶𝑒𝑚PQPR = 𝐸𝑚𝑚PQPR𝐷𝑌PQPR =


















































































































































































































generated	by	UK	sectors,	i.e.	area	1	in	Chart	1	where	𝑟 = 𝑠 =UK.	The	remaining	20.7%	of	emissions	
(186.15	Mt	of	CO2)	are	generated	by	non-UK	sectors	to	support	the	UK	total	final	demand	of	UK	sectors.	
These	sectors	are	located	in	areas	labelled	3	in	Chart	1	and	they	are	the	elements	of	 7 	with	𝑟 ≠UK	and	𝑠 =UK.	Finally	the	sectors	in	areas	4	of	Chart	1	represent	emissions	by	non-UK	sectors	that	produce	
output	to	support	the	UK	total	final	(direct	import)	demand	for	output	from	non-UK	sectors,	i.e.	sectors	
	 66	




























































































































































































































































































































































































































































































































































































































𝑋 = 𝐿PQPR𝐷𝑌PQPR =













𝐸PQPR = 𝐸X 0⋱0 𝐸W =
𝑒0X 00 ⋱0 0 0 00 0𝑒1X 0 0 0 00 0 00 0 00 0 0 ⋱ 0 0 00 00 00 0 0 00 00 0 𝑒0











𝐸𝑚𝑚PQPR = 𝐸PQPR𝐿PQPR =











𝐶𝑒𝑚PQPR = 𝐸𝐿PQPR𝐷𝑌PQPR =





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































𝐸𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦	𝐶𝑂2	𝑐𝑜𝑒𝑓 = 0.5 ∗ 𝑈𝑛𝑎𝑙𝑙𝑜𝑐 + 𝐴𝑢𝑡𝑜𝑝𝑟𝑜𝑑	𝑒𝑙𝑒𝑐𝑡𝑟 + (0.5 ∗ 𝐶𝐻𝑃)𝑇𝑜𝑡𝑎𝑙	𝑁𝑒𝑡	𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛	(𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦) 			(𝐶. 3)	
	


























𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑜𝑛	&	𝑇𝑒𝑐ℎ𝑛𝑜𝑙𝑜𝑔𝑦	𝑐𝑜𝑒𝑓 = 𝐶𝑜𝑢𝑛𝑡𝑟𝑦q𝑠	𝑠𝑒𝑐𝑡𝑜𝑟	𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠	 𝐼𝐸𝐴𝐴𝑢𝑠𝑡𝑟𝑎𝑙𝑖𝑎q𝑠	𝑠𝑒𝑐𝑡𝑜𝑟	𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠	 𝐼𝐸𝐴 			(𝐶. 5)	
	
This	coefficient	can	capture	the	differences	both	in	production	volume	and	technology	used.	
Consequently,	the	UNFCCC	data	for	Australia	are	multiplied	with	the	coefficient	of	the	respective	sector	
to	produce	the	estimate	for	the	non-Annex	I	country	under	examination.	Finally,	the	emissions	are	
allocated	to	each	sector	as	seen	in	Table	2.C.1.	
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Appendix	3.A:	The	countries	included	in	the	OECD	Inter-Country	Input	Output	
Database	
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Appendix	3.B:	Scottish	sectors	matched	to	OECD	sectors	
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Appendix	3.C:	The	CO2	emissions	intensities	of	Scottish	sectors	
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Appendix	4.A:	List	of	abbreviations	
	
	
	
Abbreviation Full	Phrase
CAP Consumption	Accounting	Principle
CCGT Combined	Cycle	Gas	Turbine
CGE Computable	General	Equilibrium
CHP Combined	Heat	and	Power
CO2 Carbon	Dioxide
DECC Department	of	Energy	and	Climate	Change	(UK)
EGWS Electricity	Gas	and	Water	Supply
EIRIO Environmental	Inter-Regional	Input	Output
EMAS Eco	Management	and	Audit	Scheme
ESRIO Environmental	Single	Region	Input	Output
GBP Pound	Sterling
GHG Greenhouse	Gases
GTAP Global	Trade	Analysis	Project
ICIO Inter-Country	Input	Output
IEA International	Energy	Agency
IO Input	Output
IRIO Inter-Regional	Input	Output
ISIC International	Standard	Industrial	Classification	of	all	economic	activities
MRIO Multi-Regional	Input	Output
OECD Organisation	for	Economic	Cooperation	and	Development
PAP Production	Accounting	Principle
ROW Rest	Of	the	World
SEPA Scottish	Environment	Protection	Agency
SIC Standard	Industrial	Classification	of	economic	activities
SRIO Single	Region	Input	Output
UK United	Kingdom
UNFCCC United	Nations	Framework	Convention	on	Climate	Change
USA United	States	of	America
USD United	States	of	America	Dollar
WIOD World	Input	Output	Database
